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particles were charged helium atoms, as the spectroscope confirmed.
Later, with Royds at Manchester, he collected alpha particles and they
were helium. It is not too much to say that at McGill he laid down the
fundamental principles of radioactivity. He also measured with H. T.
Barnes the heating effects of different rays and products and pointed
out how such heat from radioactive matter in the earth might prolong
the 'age of the earth*.
At Manchester, Rutherford and Geiger invented a simple detector
which enabled them to count alpha particles, one by one, confirming
the atomic theory of matter* He made accurate measurements of the
properties of alpha particles. He used the known amount of helium
in radioactive ores as a basis for the calculation of the age of such ores,
running into hundreds of millions of years. He and his co-workers
investigated the three great families, uranium-radium, thorium, and
actinium with all their properties and radiations,
At Manchester, too, he noted that alpha particles might swerve to a
large extent and even turn back when meeting matter* This remarkable
effect led him to state and verify with Geiger that every atom has an
exceedingly small nucleus within it, which contains nearly all the mass
and a positive charge. Moseley showed that the number of unit charges
in a nucleus is also the atomic number and gives the place among the
ninety-two elements.
Bohr worked out a new mechanics of the electrons which move
around the nucleus, so as to account for the optical and X-ray spectra
in the simple cases* Rutherford, using alpha particles as projectiles,
knocked protons (hydrogen nuclei) out of nitrogen atoms. What
remained, after the alpha particle was swallowed and the proton
released, was no longer nitrogen; it was oxygen. This was the first
deliberate transmutation of matter. He also transmuted other light
elements. He and his co-workers at Cambridge got powerful electrical
fields so as to hurl protons, and later deuterons, at other elements.
The annus mirabili$, according to R, H. Fowler, was 1932, when
Chadwick at the Cavendish discovered the neutron, Anderson in
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